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Docket 52-002

Attention: Document Control Desk
U. 8. Nuclear Regulatory Commission
Washington, DC 20555-0001

SUBJECT: SYSTEM 80+ Supplemental Information

Dear Sirs:

Attached is information requested by the staff to supplement
information on the System 80+ design descriptions which is already
on the docket.

ABB-CE has initiated an Integrated Review of the CESSAR-DC and
Design Descriptions/ITAAC to ensure consistency among and within
these documents. It is possible that changes to the attached
material may be necessary should the review uncover any
inconsistencies. It is our intention to incorporate such changes
in our final amendment targeted for June 30, 1993.

If you have questions related to this material, please contact me
or Mr. John Rec (203-285-2861).

Very truly yours,

COMBUSTION ENGINEERING, INC.
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C. B. Brinkman
Acting Director

Nuclear Systems Licensing

cc: T. Boyce (NRC)
T. Wambach (NRC)
P. Lang (DOE)
J. Trotter (EPRI)
A. Heymer (NUMARC)
J. Egan (SPPT)
T. Crom (DE&S)
S. Stamm (SWEC)
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SYSTEM 80+™ For reference purposes enly. Not intended
to comprise a part of either the Tier 1 or

Tier 2 System 80+ submittal.

SUPPORTIVE INFORMATION FOR NUCLEAR ISLAND (NI) STRUCTURES
(2.1.1)

See CESSAR-DC Section 14.2.12.1.130
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SYSTEM 80+™ For reference purposes only. Not intended
to comprise a part of either the Tier 1 or

Tier 2 System 80 + submittal.

REFERENCE INFORMATION FOR NUCLEAR ISLAND (NI) STRUCTURES
(2.1.1)

The Containment must withstand the pressure and temperatures of the DBA without
exceeding the design leakage rate.

2.1.1 -2~ 04-30-93



SYSTEM 80+™ For reference purposes only. Not intended
to comprise & part of either the Tier 1 or
Tier 2 System 80+ submittal.

REFERENCE INFORMATION FOR NUCLEAR ISLAND (N1) STRUCTURES
(2.1.1)

Jationship o St f

Physical separation is provided between redundant divisions of safety-related
equipment.
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SYSTEM 80+™ For reference purposes only. Not intended
to comprise a part of either the Tier 1 or

Tier 2 System 80+ submittal.

REFERENCE INFORMATION FOR NUCLEAR ISLAND (NI) STRUCTURES
(2.1.1)

2.1.1 - 4. 04-30-93
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TABLE 3.2-1 (Contd)
(Sheet 27a of 27)
CLASSIFICATION OF

STRUCTURES, STSTLRS, Ao L2

WL : (29) The QA program provides a graded approach to the assurance of

{Lon' 'd) quality of work performed by and for ABB-CE by the use of
quality class designations to describe the various leveis of
controls as follows:

1) QC-1 is the highest level quality class and embodies all
necessary controis for items and/or services which are
required to meet 10 CFR 50 Appendix B reruirements.

2) 0C-2 is an intermediate level quality class which is used
for items or services which require a moderate level of
control of activities affecting quality, but which are
neither Nucliear Safety-Related nor required to meet the
requirements of 10 CFR 50 Appendix B. Circumstances
appropriate for QC-2 designation include non-standard,
compiex items, or those which must perform reliably, in a
harsh environment or with less than normal operator
attention or maintenance.

3) 0QC-3 is the quality class which applies to all items or
services which are not assigned to another quality class.
Quality requirements may be specified in quality plans,
procurement documents and/or special procedures if deemed
necessary.
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These safeti~rolated structures are designed to -Baintin—a—ory-—
envirenment—during—ail ofloods by incorporating the following
safeguards into their construction: ‘

C”U’T’L“k _an‘("'»‘fﬂ Y- ‘.6«'4;/'\41’7 Fﬂm

A. No exterior access openings will be lower than 1 foot above
plant gradevelevaticn.

LYare Froee)

B. The finished yard grade adjacent to the safety-related
structures will be maintained at least 1 foot bealow the
ground floor elevation, 2 y,, /77 _.heve yar»pgs O Jeps Qv e
Seuvicee fiv o s o 4 "

£ Waterstops are used in all horizontal and vertical
construction joints in all extericr walls up to flood level
elevatiocn.

D. Water seals are provided for 2all penetrations in extericr
wvalls up to flood level elevation.

.,__5—. — u.'e”!"‘ i'”_o‘*m‘ ...‘..ba“wm‘ i‘ ‘ Pp."l’ ‘“
For other - ‘Fatety 4selsfed structures where flood protection
measures are required (e.g. pumping systems, stoplogs, watertight
doors, dikes, retaining wvalls and drainage systems) the design of
means for providing such protection will be described in Section

2.4 of the site-specific SAR. T\ _
Lnsest 2.‘7 o A rnscﬁ'l
|Re ipment is separated and compartmentaliz al

Safety systems. |
panels are elevated off|
not se inpurtant!’

'single flooding
'Equipment such as the auxil
|the floor so th ng events will

\pieces—or Egquipzent.

3.4.5 ANALYTICAL AND TEST PROCEDURES

A description of the methods and test procedures by which static
and dynamic effects of the design basis flood conditions or
design basis groundwater conditions are applied is detailed in
Secticn 2.4 of the site-specific SAR.

Anmendment N
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INSERT 1

Penetrations located below the external flood level in the external walls of the Nuclear
Annex are currently projected to include Component Cooling Water, Radwaste, and Diesel
Fuel Oil System piping and cable penetrations. Additional penetrations may be identified
once layouts are finalized for systems such as sewage, demineralized water, station air, and
security.



INSERT 2

External flooding is a result of secondary flooding sources located in the Turbine Building
are addressed in Section 10.4.1.3. Entrances to the Nuclear Annex from the Turbine
Building are elevated above plant grade to prevent flood propagation.

Internal Flood protection in the System 80+~ desigr minimizes possible flood sources. The
station service water system is located outside the Nuclear Annex to eliminate a significant
source of water. The component cooling water system and emergency feedwater are fully
separated by division, thus eliminating the possibility of a single flood source within these
systems impacting both divisions.

Lengths of high energy and moderate energy piping have been minimized by equipment
location. Equipment in the RB Subsphere is located in quadrants to minimize the lengths
of piping runs. The RB Subsphere provides for close proximity of equipment to reduce
piping runs from containment.

Flood barriers have been integrated into the design to provide further flood protection while
minimizing the impact on maintenance accessibility. The primary means of flood control
in the Nuclear Annex and RB Subsphere is provided by the divisional wall which serves as
a barrier between redundant trains of safe shutdown systems and components. Each half
of the Subsphere is further divided into two quadrants to separate redundant safe shutdown
components to the extent practical. Flood barriers provide separation between subsphere
quadrants, while maintaining equipment removal capability. Emergency Feedwater pumps
are located in separate compartments within the quadrants with each compartment
protected by flood barriers.

Penetrations are sealed and no doors are provided up to EL.70+0, the maximum internal
flood level in the divisional wall that separates the Nuclear Annex and the Reactor Building
Subsphere. Where flood doors are provided, open and close sensors are also provided with
status indication. Flood barriers also provide separation between electrical equipment and
fluid mechanical systems at the lowest elevation within the Nuclear Annex. At higher
elevations, safety-related electrical components are elevated above the floor so that flooding
events will not affect components. Additional barriers (e.g., curbs, sealed penetrations) are
provided or safety-related electrical components are elevated, as necessary, to mitigate the
effects of postulated pipe rupture addressed in Section 3.6.

Flood protection is also integrated into the floor drainage system. The floor drainage
systems are separated by division and Safety Class 3 valves are provided to prevent backflow
of water to areas containing safety related equipment. Each subsphere quadrant is provided
with redundant Safety Class 3 sump pumps and associated instrumentation, which are
powered from the diesel generators in the event of loss of offsite power.

The Nuclear Annex floor drainage system is divisionally separated, with no common drain
lines between divisions. Floors are gently sloped to allow good drainage to the divisional
sumps.



Flood protection is incorporated into the Component Cooling Water Heat Exchanger
Structure. This structure is divisionally separated by a wall such that a flood in one division
can not flood the other division.

The Diesel Generator Building floor drain sump pumps and associated instrumentation are
Safety Class 3 to prevent flooding of the diesel generators. These pumps are also powered
from the diesel generator in the event of loss of offsite power.
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3.6:2:3:32.5 Design Criteria

The unigue features in the design ©of pipe whip restraint
components relative to the structural steel design are geared to
the loads used and the allowable stresses. These are as follows:

A. Energy-absorbing nmembers are designed for the restraint
reaction and the corresponding deflection established
accerding to the pipe size and material and the blowdown
force using the criteria delineated in Section 2.6.2.2.

B. Non-energy-absorbing members, structural compcnents, and
their attachments to the building structure are designed for J
2.0 times the restraint reaction to ensure that the required
deflection cccurs in the energy 2absorbing members and that
the connecting mempers remain elastic. E

All essential components are evaluated for Jet lmpingement and
pipe whip effects using & dynamic Or 2an eguivalent static
analysis of testing to demonstrate either the functicnal
capability and/or operability 1in addition to the structural
integrity of the ccmpeonent. E

3.6.2.3.2.6 Materials
The materials used are as follows:

A. For energy-absorbing members: ASTM A-1%3 (Grade B7 or |7
equivalent for tension rods, and crushable honeycomb made of
stainless steel for compression.

For other components: ASTM A-588, ASTM A-572 Grade 50, and
ASTM A-36. Charpy tests will be performed on steels
subjected to impact loads and lamination tests are performed
on steels subjected to through thickness tension.

W

3.6.2.3.2.7 Jet Impingement Shields E
Protection from jets is provided by using separation and
redundancy, as described in Section 3.6.1, in lieu of Jjet
shields.

3.6.2.4 Guard Pipe Assembiy Design Criteria

Guard pipes to limit pressurization effects in the containment
penetration area will not be used except in "Hot Penetration"
assemblies as described in Section 3.8.2.1.3.4. 'J

A\
'\\(?*ié Secion 3(.2"23

Amendment J
3.6-25 April 30, 19882



3.6.2.5 Compartment Pressurization and Temperature Analysis
Outside Containment

Energy releases into compartments following a postulated pipe
rupture in high and moderate energy lines outside Containment can
create pressure differentials across structural walls and slabs and
result in adverse envircnmental conditions for electrical and
mechanical equipment 1located in the compartments. Whereas
compartment pressurization analysis is performed to determine
pressure loadings on building structures, environmental pressure
and temperature analysis is performed to define conditions for
equipment gualification. The same basic analytical methods and
computer codes are used in both cases, with changes in assumptions
and models where appropriate to assure conservative results. Long-
term mass and energy releases are used to determine environmental
conditions for design and evaluation of eguipment and building
structures.

The greatest loads on building structures occur shortly after the
pipe rupture. The structures are designed to maintain their
integrity if such loads were to be imposed on them. The following
paragraphs describe the ©break postulation criteria anc
calculational techniques used for compartment pressurization and
environmental analysis outside Containment.

3.6.2.5.1 Break Postulation Criteria

Break Postulation Criteria for high energy piping is presented in
Section 3.6.2.1. For compartment analysis a minimum of one break
in each compartment is postulated, and breaks are postulated so as
to maximize the adverse effects from pressurization and
temperature. When necessary to assure worst conditions, the
accident (e.g., the Main Steam System pipe break) is analyzed for
a spectrum of pipe break sizes and various plant power conditions.

3.6.2.%5.2 Determination of Mass and Energy Release Rates

Piping system energy release transients for the postulated pipe
rupture are determined by either a hand calculation or by computer
analysis. The plant operating mode which results in the greatest
energy release rate is used.

For hand calculations the break mass flow rate is obtained from a
critical flow correlation which predicts an upper bound flow rate
for the rupture gecmetry and fluid state under consideration.
Examples are the Moody correlation (two-phase and saturated steam
conditions), the Homogeneous Equilibrium Model (single phase
steam), and the Henry-Fauske correlation (subcocled 1liquid).
Blowdown flow rate is obtained from the following eguation per
ANSI/ANS-56.10:



W = CAG, where: W = mass flow rate
G = discharge coefficient
x = break area
G, = critical mass flux

The break fluid enthalpy is set equal to the stagnation enthalpy of
the fluid in the ruptured pipe. A flow discharge coefficient of
1.0 is used unless a lower value is justified as reguired by
ANSI/ANS-56.10.

For complex systems and where less conservative release rates are
needed, computer analysis is employed. Initial conditions (e.g.,
fluid pressure, fluid temperature) are chosen within normal
operating limits such that the set which will result in the largest
release rates are used. A system model of appropriate complexity
is generated and computer programs of the RELAP4 type are used. To
calculate the pipe break response, the fluid system is divided into
discrete volumes (control volumes or nodes) which are connected to
other volumes by a junction. The equations cf conservation of mass
and energy are solved in the nodes, and the one-dimensional
momentum equation is solved in the flow paths. A time history of
system conditions is output by the code. CEFLASH-4A (Ref. Sec.
3.9.1.2.1.22), RELAP4/MOD5, and RELAP5/MOD3 are codes applicable to
the generation of mass and energy releases. Also, SGNIII (Ref.
Sec. 6.2.1.4.4) may be used in the case of main steam line breaks.

3.6.2.5.3 Compartment Pressurization Analysis and
Environmental Pressure and Temperature Analysis

Compartment pressurization analysis is performed to determine
pressure loadings on building structures. Environmental pressure
and temperature response analysis defines pressure and temperature
conditions for qualification of mechanical and electrical

equipment.

Computer codes are generally used in some phase of this analysis.
Typically the model includes a network of volumes and junctions.
Volumes represent rooms, corridors, pipe chases, and other portions
of buildings outside Containment. When appropriate, volumes also
are used to simulate the HVAC system and outside atmosphere.
Junctions represent flow paths between the volunmes. multinode
analysis may be required within a compartment. The DDIFF-1
addressed below provides acceptable results for both compartment
pressurization and environmental pressure and temperature analyses,
with appropriate assumptions and models changed to obtain
conservative results.
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REFERENCES FOR SECTION 3.6

1. "Pvaluation of Potential for Pipe Breaks," NUREG-1061,
vel. 3.

2. ASME Boiler and Pressure Vessel Code, Section III, Nuclear
Power Plant Components, Class 1, 2 or 3.

3. ASME Code for Pressure Piping, B31, Power Piping, ANSI/ASME
B31.1.

4. USNRC Branch Technical Position MEB 3~1 Rev. 2 -~ Postulated
Rupture Locations in Fluid System Piping Inside and Outside
Containment, attached to Standard Review Plan 3.6.2,
June, 1987.

§. American Naticnal Standard Design Basis for Protection of
Light Water Nuclear Power Plants Against the Effects of
Fostulated Pipe Rupture, ANSI/ANS 58.2-1988.

6. R. T. Lahey, Jr. and F. J. Moeody, "Pipe Thrust and Jet
Loads,” The Thermal Hvdraulics of a Boilina Water Nuclear
Reactor, Sectien 9.2.2, pp. 475-40%, Published by American
Nucliear Society, Prepared by the Division of Technical
Information United States Energy Research and Development
Administration, 1977.

7. RELAP 4/MOD S, Computer Program User‘s Manual 098. 026-5.5.

8. USNRC Regulatory Guide 1.45 "Reactor Coclant Pressure
Boundary Leakage Detecticn Systems."

9., NUREG/CR-1319, "Cold Lleg Integrity Evaluaticn,"” Battelle
Columbus Laboratories.

10. PICEP: Pipe Crack Evaluaticon Program, EPRI NP 3596-SR,
August, 1984.

11. NUREG/CR-2781, "Evaluation of Water Hammer Events in Light
Water Reactor Plants,™ July 1982.

12. “"Analysis of Cracked Pipe Weldzents," EPRI NP-5057, February
1987.

13. USNRC Regulatory Guide 1.11 (Safety Guide 11), Instrunent
Lines Penetrating Primary Reactor Containment; including
supplement, Backfitting Considerations. p
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16.

Additional References

ANSI/ANS~-56.10-1982, "Subcompartment Pressure and Temperature
Transient Analysis in Light Water Reactors,"™ 1982

"DDIFF-1 Code, A Description of the DDIFF-1 Digital Computer
Code for Reactor Plant Subcompartment Analysis, "Combustion
Engineering, Inc., February, 1976.

CONTEMPT4 /MOD3, "A Multicompartment Containment Systems
Analysis Program," (NUREG/CR-2558) E55-2159 EG&G Idaho, Inc.,
December 1982



Add the following to Secs 3825 and 384.5:

A structural analysis report/s will be prepared for Seismic Category I structures. This
report/s will document that the structure’s meet the requirements specified in Sec. 3.8 and
design changes and identified construction deviations, which could potentially affect the
structural capability of the structure, have been incorporated into the structural analysis.

The following records will be reviewed, as applicable:

1) Construction records stating material properties for concrete, reinforcing steel, and
structural steel

2) As-built structure dimensions and arrangements
3) Design documents for the structure

Deviations from the design are acceptable provided the following acceptance criteria are
met:

1) An evaluation is performed (depending on the extent of the deviations, the
evaluation may range from the documenting of an engineering judgement to
performance of a revised analysis and design) and

2) The structural design meets the requirements specified in Section 3.8 and

3) The seismic floor response spectra of the as-built structure does not exceed the
design basis floor response spectra by more than 10 percent.

The structural analysis report will summarize the results of the reviews, evaluations, and
corrective actions, as applicable, and conclude that the as-built structure is in accordance
with the design.
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3.8 DESIGN OF CATEGORY I STRUCTURES

J.8.1 CORCRETE CONTAINMENT

This section is not applicable to the System 80+ Standard Design.
For » description of the comtainment, see Section 3.8.2. Feor a
description of the containment shield building, see Secticn

3.8.4.

3.8.2 STE¥XL CONTAINMENT
3:8:2:1 D.-criggion of the Contaimment
3.8:32:-2.1 Gaeneral

The containment is a spherical free-standing welded steel
structure. The sphere is supported by sandwiching its lower
portion between the building foundation concrete and the interior
structure base. There is no structural connecticn either between
the containment and the interior structure, or between the
containment and the shield building. The diameter of containment
is 200 ft. The plate nominal thickness is 1.75 inches. The
anchorage region plate thickness is 2 inches. The containment is
shown on the plans and elevations of Figures 1.2-2, 1.2-3, 1.2-5,

1-2-6, 1-2-7 &nd 1.2-9-

hell plate segments will be shop fabricated and

The spherical s )
approximately 25 feet long

field welded. These plates will e
and 15 feet wide and can weigh as puch as ten tons each; however,

| these dimensicns will vary depending upon the plate location.
| Two or more plates may re assembled and field welded on the
'\ ground and then erected. A vast majority of penetration
. assemblies will be shop welded to the vessel plates, while others
| will be attached to the vessel in the field. Vessel plate will
| be thickened around the penetration to compensate for the
openings. Where there is a cluster of penetrations in the same
plate segment, the entire segment may be fabricated out of the
thicker plate, tapered to 1.75 inches at the edges. The
additicnal thickness will depend upon the nominal size, thickness
and location of the penetration sleeve and shall be in accordance
with ASME Beiler and FPressure vessel Code (ASME Code)

requirements (Reference 1).

The 2 inch thick porticn of the steel containment vessel in the
anchorage region will be shop fabricated and welded. The
longitude plate welds will be 2 inch welds and will be postweld
neat treated. The top and bottom edges of these 2 inch plates

will be tapered to 1.75 inches.

The %‘op +he Nuclesy Tsland stradons, whick includes

CoriinenenT nnd defnes criTical Qimensiony, Flus borriws ome Fire
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3.8.2.1.2 Anchorage Region

The containment is assumed to behave as an independent,
free-standing structure above elevation 91+9%. Below elevation
91+9, the vessel is encased between the base slab of the internal
structures and the shield building foundation. In the transition
regicn, a compressible material is provided as shown in Figure
1.8-1 to eliminate excessive bearing loads on the concrete as
wvell as to reduce the secondary stresses in the vessel at this
location. Ko shear connectors ares provided between the
containment plate and the shield puilding foundation or base slab
of internal structures. The lateral loads due to seismic forces,
etc., are transferred to the foundation concrete by friction and
bearing. The cocntainment shell 1s thickened to 2 inches in the
anchcrage regicn for corrosion allcwance. The vessel plate
thickness in the embedded zone is the same as in the free zcne.

3.8.2.1.3 Containment Penetrations

3:8:2:2:3:3% Equipment Hatch

The equipment hatch is composed of a cylindrical sieeve in the
containment shell and a dished head 22 feet in diameter with
mating bolted flanges. The flanged joint has double seals with
an annular space for pressurized leak testing in accordance with

10CFRS0, Appendix J.

The eguipment hatch is designed, and fabricated in acccrdance
vith Section III, Subsection NE of the ASME Boiler and Pressure
Vessel Code. The eguipment hatch is tested and stamped with the

containment vessel. nj

Details of a typical egquipment hatch are shown on Figure 3.8-1.

-

3:8:2:2.3.28 Personnel Locks

Two personnel locks 10 feet in diameter are provided for each
unit. Each lock has double doors with an interlocking system to
prevent both doors being opened sipultaneously. Remote
{ndication is provided to indicate the position of each door.
Double seals are provided on each door with an annular space for
pressurized leak testing in accordance with 10CFRS0, Appendix J.

The perscnnel locks are welded steel subassemblies designed,
tabricated, tested, and stamped in accordance with Section III,
Subsection NE of the ASME Code. f)

Details of a typical personnel lock are shown on Figure 3.8-1.

‘\\_/'f..,‘\; ave é_u‘,vga 4 rreinTBin (,ov\d:a-‘hﬂ‘w‘f' (n‘i’ﬂf;, fhr Dfs"’q Paosns
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All electrical penetrationssare designed toc maintain containment
integrity for Design Basis Accident conditions, including
pressure, temperature, and radiation. Double barriers permit
testing of each assembly in accordance with 10CFRS0 Appendix J to
verify that containment integrity is maintained.

The electrical penetration assemblies are designed, fabricated,
tested, and stamped in accordance with IEEE-317. The pressure
boundary portion of the assembly is designed, fabricated, tested
and stamped in accordance with Section III, Subsection NE of the
ASME Code.

3.8.2.2 Applicable Codes, Standards, and Specificaticns

The design, materials, fabrication, erection, inspection,
testing, and inservice surveillance of the steel containment and
penetrations is covered by the following codes, standards,
specifications, and regulations:

Codes Title

ASME Boiler and Pressure Vessel Code,
Section I3, "Material
Specifications”®

ASME Boiler and Pressure Vessel Code,

Secticn III, Division 1, Subsection
NE, "Class MC Components"

ASME Boiler and Fressure Vessel Code,
Section v, "Nondestructive
Examination*

ASME Boiler and Pressure Vessel Code,
Section IX, "Welding and Brazing
Qualifications”

ASME Boiler and Pressure Vessel Code,

Section XI, Rules for Inservice
Inspecticn of Nuclear Power FPlant
Components, Subsection IWE
"Requirements for Class MC and
Metallic Liners of Class cc
Components of Light-Water Cooled
Power Plants®™

Anendnent K
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With either cpticn care must be taken to prevent the floating of
the containment. This is accomplished by filling the containment
with water as the grout/concrete is placed. After the lower
containment secticn has been placed, the construction of the
intericr structure can begin. The assembly of the containment
sections will continue in the yard. As the work on the interior
structure continues additional sections of the containment can be
lifted intec place. After the major equipment is placed in the
intericr structure the top section of the containment vessel can
be set. The completed containment will then be used to support
the scaffolding for the concrete dome of the shield building.

3.8.2.7 Testing and In-service Surveillance Regquirements

The containment vessel, personnel airlocks and equipment hatch
are inspected and tested in accordance with the ASME Boiler and
Pressure Vessel Ccde, Secticn III, Subsection NE. Penetrations
are pressure tested as reguired for Subsection NC of the ASME
Code.

Periodic leakage rate tests of the containment are conducted in
accordance with 10CFRS0, Appendix J to verify leak tightness and
integrity. These tests and other in-service inspection
requirements are described in Section 6.2. Periocdic in-service
inspecticns are conducted in accordance with the ASME Boiler and
Pressure Vessel Code, Section XI, Subsecticon IWE.

3.8.3 CONCRETE AND STRUCTURAL STEEL INTERNAL STRUCTURES

3.8.3.1 Descrivtion of the Internal Structures

The internal structure is a group of reinforced concrete
structures that enclose the reactor vessel and primary systen.
The internal structure provides biclogical shielding for the
containment intericr. The internal structure concrete base rests
inside the lower portion of the containment vessel sphere. A
description of various structures that constitute the internal
structure is given in the following paragraphs. The details of
the internal structure are shown in Figures 1.2-2, 1.2-3, 1.2-6,
1.2-7 and 1.2-9.

The primary shield wall encloses the reactor vessel and provides
protection for the vessel from internal nissiles. The pr

shield wall provides biological shielding and is designed to
withstand the temperatures and pressures following LOCA. In
addition, the primary shield wall provides structural support for
the reactor vessel. The primary shield wall is a minimum of six

‘“ﬁetm of e Noclesy Tohrs Styactuves, which incleocs
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The secondary shield wall (crane wall) provides supports for the
polar crane and protects the steel containment vessel from
internal missiles. In addition to providing biclogical shielding
for the coolant loop and eguipment, the crane wall also provides
structural support for pipe supports/restraints and platforzs at
various levels. The crane wall is a right cylinder with an
inside diameter of 130 feet and a height of 118 feet from its
base. The crane wall is a minimum of four feet thick.

The refueling cavity, when filled with boraf®=~a water, facilitates
the fuel handling operation without exceeding the acceptable
level of radiation inside the containment. The refueling cavity
has the following sub-compartments:

A. Stecrage area for upper gulde structure.
B. Storage area for core suppeort barrel.
2. Refueling canal.

The refueling canal, when filled with borated water, forms a pool
above the reacter vessel. The reactor vessel flange is
permanently sealed to the bottom of the refueling canal to
prevent leakage of refueling water intec the reactor cavity. The
fuel transfer tube connects the refueling canal to the Spent Fuel
Pocl. The refueling canal is filled with borated water to a
depth that limits the radiaticn at the surface of th> water to
acceptable levels during the period when a fuel assembly is being
transferred to the Spent Fuel Pool. The shield walls that form
the refueling cavity are a minimum of six feet thick.

The In-containment Refueling Water Storage Tank (IRWST) provides
storage of refueling water, a single source of water for the
safety injection and containment spray pumps and a heat sink for
the Safety Depressurization System. The IRWST is dishlike in
shape and utilizes the lower section of the Internal Structure as
its outer boundary. The IRWST is provided with a stainless steel
liner to prevent leskage./ A full description of the IRWST is
provided in Section 6.3.2.)

//;;; opersting floor provides access for operating personnel
/ functions and provides biological shielding. Inside the crane
wall, the operating floor is & reinforced concrete slab vith a
covered hatch that is aligned with hatches in the two lower
floors. Outside the crane wall, the operating floor consists of
steel grating. There are =lso reinforced concrete floor slabs at
elevaticn 11%+6 and elevation 91+9 that connect the crane wall
and the primary shield wall.
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3.8.3.4 Design and Analysis Procedures

The internal structure is designed for the loads and load
combinations specified in Section 31,8.3.3. The complete internal
structurs (and suppeortin substructure) is ©modeled with
three-dimensional solid, plate or shell and beam finite elements
using ANSYS or another suitable computer code. The forces and
moments resulting from the applied static and dynamic loads are
used to design the walls, slabs, beans and columns which make up
the Internal Structure. The design is perfcrmed using either ACI
349 (Reference 3) or ANSI/AISC Né&S0 (Reference 4) as appropriate.

3.8.3.5 structural Acceptance Criteria

The structural acceptance criteria for the Internal Structures is
outlined in Secticn 3.8.4.5.

3.8.3.6 Materials, Quality Control, and Special
Constructicn Technigues

b )< ;‘g\oq‘..wal )
}The-/ materials, gquality contrel, and special construction
technigues for the concrete internal structures are outlined in

Section 3.8.4.6.

3.8.3.7 Testing and In-service Surveillance Regquiresents

Testing and in-service surveillance requirements are outlined in
Section 3.8.4.7.

3.8.4 OTEFR CATEGORY I STRUCTURES
3.8.4.1 Description of the Structures
3.8.4.1.1 Reactor Buildimy

The reacter building is composed of the containment shield
building, steel containment vessel including the internal
structures, and subsphere. The steel containment vessel is
described in Section 2.8.2. The internal structures are
described in Section 3.8.3. Delails of the rescio bu! g are § houd
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Trsest )" Fne containment shield building is a reinforced concrete
structure composed of a right cylinder with a hemispherical dome.
The containment shield building shares a common fou<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>